Introduction: This study utilizes triadic data to examine the association between motherfather-adolescent concordance (agreement) and discordance (disagreement) on home environment factors (i.e., parental encouragement of dieting, family functioning) and adolescent unhealthy weight control behaviors and binge eating. Method: A subsample of adolescentmother-father triads (n ϭ 833; adolescents ages 10 -22) from two coordinated populationbased studies (EAT 2010 and F-EAT) were used. Poisson regression analysis was used to estimate the relative risks of each eating disordered behavior. Results: Triads were more concordant (range 9 -42%) than discordant (range 4 -24%). Triadic agreement that parents did not encourage dieting was associated with a lower risk of adolescent eating disordered behaviors in some triadic combinations. Additionally, triadic concordance on high family functioning was also associated with a lower risk of adolescent eating disordered behaviors among some triadic combinations. Discussion: Results suggest that triadic concordance on healthy home environment factors is associated with fewer adolescent disordered eating behaviors in some triads. Family based interventions may want to consider focusing on strategies to help move mother-father-adolescent triads closer on seeing the home environment more similarly. Future research is needed on triadic concordance/discordance and disordered eating behaviors to confirm study results and to inform the development of family based interventions.
Adolescent disordered eating behaviors, including unhealthy weight control behaviors (e.g., fasting, skipping meals, purging) and binge eating, are concerning, due to their high prevalence and damaging consequences (Neumark-Sztainer, Croll, et al., 2002; NeumarkSztainer, Story, Hannan, Perry, & Irving, 2002) . Previous research has suggested that home environment factors such as parent encouragement to diet (e.g., telling your child to go on a diet), authoritarian parenting style (e.g., rigid, low warmth), and low family functioning (e.g., conflict, low communication) are associated with adolescent disordered eating Meesters, Muris, Hoefnagels, & van Gemert, 2007) . Low family functioning is associated with increased disordered eating behaviors (Kluck, 2008) , whereas some studies have found that high family functioning (e.g., problem-solving, high communication) is associated with lower body mass index (BMI) and unhealthy weight control behaviors in adolescents Berge, Wall, Larson, Loth, & Neumark-Sztainer, 2013) .
In eating disorders research, examining concordance (i.e., agreement) and discordance (i.e., disagreement) with triadic data is not unique (Hoste, Lebow, & Le Grange, 2015; Winn et al., 2007) , however it is limited mostly to clinical samples (Dancyger, Fornari, Scionti, Wisotsky, & Sunday, 2005; Waller, Calam, & Slade, 1988) . Eating disorders have not been examined with triadic data in population-based samples. Little is known about multiple family members' perspectives on these home environment factors (i.e., encouragement of dieting and family functioning) and whether discordance on these factors increases or decreases adolescents' risk for engaging in disordered eating behaviors. Identifying whether mother-father-adolescent triads are concordant/discordant on these home environment factors may provide a picture of familial influences on adolescent disordered eating behaviors and useful information to guide family based interventions to reduce disordered eating in youth (De Los Reyes & Kazdin, 2005; Ferdinand, van der Ende, & Verhulst, 2004) .
For example, if an adolescent perceives that one parent encourages her to diet, but her other parent disagree(s) with this perspective, is this "discordance" associated with higher or lower risk for adolescent disordered eating behaviors compared to all three agreeing that encouragement to diet is occurring? According to Family Systems Theory, it may be as important to examine the messages sent between family members (i.e., concordance/ discordance) as it is to examine actual behaviors (i.e., eating disordered behaviors). This theory suggests that interpersonal interactions between family members are important in shaping family member's behaviors (Bateson, 1972; von Bertalanffy, 1968) ; recent literature suggests that this is true for weight-related behaviors (Berge, Meyer, MacLehose, Crichlow, & Neumark-Sztainer, 2015) .
When trying to understand adolescent disordered eating behaviors within a family context, it is important to gather multiple family members' perspectives about family factors (e.g., family functioning, parental encouragement to diet) that may be associated with these behaviors (Doherty & McDaniel, 2010) . Additionally, family systems theory purports that when family members disagree (i.e., discordance) on family factors (e.g., family functioning, encouragement to diet), there is a higher risk of family members engaging in unhealthy behaviors (e.g., adolescent and parents are discordant on family functioning and adolescent engages in more risk-taking behaviors; Levin, Kirby, & Currie, 2012; Samek & Rueter, 2011) . Thus, the current study utilizes triadic data to enable a comprehensive examination of motherfather-adolescent perspectives of family factors that may be associated with adolescent eating disordered behaviors.
The main objectives of this study are (a) to identify the frequency of concordance/discordance on home environment factors (e.g., parental encouragement to diet, family functioning) among adolescents, mothers, and fathers; and (b) to examine the relationship between triadic concordance/discordance on home environment variables and adolescent disordered eating behaviors. The main hypothesis is that concordance on healthy family factors (i.e., no parental encouragement of dieting and high family functioning) will be associated with fewer unhealthy weight control behaviors and binge eating in adolescents.
Method
The current study is a secondary data analysis that utilizes data collected in two linked, population-based studies, EAT 2010 and F-EAT (Berge et al., 2012; Neumark-Sztainer, Ma-clehose, et al., 2014) . EAT 2010 examined adolescent dietary intake, physical activity, weight control behaviors, and weight status. F-EAT surveyed parents of EAT 2010 participants and examined home and family environmental factors to understand how these factors are associated with the adolescents' weight-related behaviors. Adolescents who participated in EAT 2010, and who had both a mother and a father participate in F-EAT, were included in this cross-sectional study (n ϭ 833 triads). This inclusion criterion was determined by two questions within the F-EAT survey: (a) "Where does your child who participated in Project EAT live?" Parents who both selected the answer, My child lives only in my home, were included in the study; and (b) due to the wording of the item assessing encouragement of dieting (adolescents were specifically asked to report on their mother and father), the parents were selected for the study only if they self-identified as either a Mother or Father when asked, "What is your relationship with the child who participated in Project EAT? All procedures related to the study were approved by the University of Minnesota Institutional Review Board Human Subject Committee; all participating school districts and participants were enrolled using an informed consent processes.
Development of both surveys was guided by previous Project EAT surveys and by a team of multidisciplinary experts in adolescent weightrelated behaviors (Berge et al., 2012; NeumarkSztainer et al., 2014) ; each of the surveys was developed independently of each other and was designed specifically for the participants of interest (i.e., wording of items and question types may have differed for adolescents and parents). Data from each study was conducted simultaneously (i.e., participants of EAT 2010 completed their survey, parents then participated in F-EAT).
Measures
Parental encourage to diet was measured with a valid and reliable single item (Fulkerson et al., 2002; Neumark-Sztainer, Wall, Story, & Perry, 2003) . Adolescents were asked "My mother encourages me to diet to control my weight" (Neumark-Sztainer et al., 2003) and "My father encourages me to diet to control my weight" (Neumark-Sztainer et al., 2003) . Parents were asked, "To what extent do you encourage your child to diet to control his/her weight?" (Fulkerson et al., 2002) . Response options for each of these questions was not at all, a little bit, somewhat, and very much. For purposes of concordance and discordance, both items were recoded to reflect if encouragement of dieting never or ever happened. Thus the following responses: a little bit, somewhat, and very much, were coded as "any." Not at all was coded as "none." Additionally, "any" may refer to either parent or both parents encouraging the adolescent to diet, reflecting the "any" or "none" dichotomy.
Family functioning was measured with six items from the general functioning subscale of the Family Assessment Device (FAD; Epstein, Baldwin, & Bishop, 1983; Miller, Epstein, Bishop, & Keitner, 1985) -the final sum score ranged from six to 24 with higher scores reflecting higher functioning. The FAD has shown to be highly valid and reliable (Epstein et al., 1983) . Scores ranged from 7 to 24 with differing means for adolescents
, and fathers (M [SD] ϭ 19.2 (2.7)). To assess concordance and discordance within the scale, the median value for the adolescents was determined and was utilized as a point of reference to dichotomize the variable for both parents and adolescents (i.e., values between 6 and 17 were assigned to one group (low) and values between 18 and 24 were assigned to the second group (high).
Unhealthy weight control behaviors were assessed with the valid and reliable question, "Have you done any of the following things in order to lose weight or keep from gaining weight during the past year?" (with responses yes or no; Jeffery & French, 1999; NeumarkSztainer, Croll, et al., 2002; Neumark-Sztainer et al., 2003; Sherwood, Jeffery, French, Hannan, & Murray, 2000) . The specific behaviors assessed were: fasted, ate very little food, took diet pills, made myself vomit (throw up), used laxatives, used diuretics (water pills), used food substitute (powder/special drink), skipped meals, smoked more cigarettes, or followed a high protein diet/low carbohydrate diet (e.g., Atkins or other). Extreme (e.g., fasting, taking diet pills, self-induced vomiting, etc.) and less extreme (i.e., specific diet, food substitutes, etc.) behaviors were assessed, and due to the small frequency of each of these behaviors in-dividually, the behaviors were recoded according to Neumark-Sztainer et al., 2003. Binge eating was measured with the reliable and valid question (Neumark-Sztainer, Wall, Story, & Fulkerson, 2004) , "In the past year, have you ever eaten so much food in a short period of time that you would be embarrassed if others saw you (binge-eating)?" (NeumarkSztainer et al., 2004; Yanovski, 1993) . Responses were either yes or no.
Data Analysis
To estimate the relative risks of each dichotomous outcome (any adolescent unhealthy weight control behaviors, binge eating) across the two concordance exposures (family functioning, encouragement to diet) we fit two separate Poisson regression models. Reference concordance groups were chosen due to what was theorized to be the most optimal familial combination based on family systems theory (i.e., concordance for no encouragement of dieting and concordance for high family functioning). The concordance measures were included in regression models using dummy variables such that the risk of the outcome could vary over each concordance level. Given prior research showing sex differences on disordered eating behaviors we looked for interactions by parent and adolescent sex . However, there were no significant interactions, thus, all parents and all adolescents were put together in the models. Models were adjusted for the adolescent's sex, race, grade level, BMI percentile, and parental measure of socioeconomic status (determined by the higher educational level of the parents). For adolescents not having measured height and weight (n ϭ 46, 1.7%), BMI was imputed using self-reported height and weight, and other variables (e.g., self-reported BMI and demographics) likely to be correlated with BMI. Missing data was due to a variety of reasons (e.g., student completed survey on study Day 1 and were absent on Day 2, student refusals, and any injury or disability that would have prohibited measurement such as a broken leg). BMI values for all adolescents in this study were standardized to z-scores and percentiles by use of the CDC Growth Charts giving sex and age-in-months specific Least Means Squared parameters (Kuczmarski et al., 2002) .
Study Sample
Adolescents in this study (n ϭ 883) were approximately evenly split by gender (male 46.3%) and grade (46.9% middle school) and ranged in age from 10 to 22 years (M ϭ 14.4, SD ϭ 2.0). Adolescents were also diverse, with 27.9% of the sample identifying as White/ Caucasian, 27.6% Asian American, 21.5% Hispanic/Latino(a) American, 13.9% Black/ African American, and 8.6% Mixed/Other. For unhealthy weight control behaviors, 40.8% of adolescents in the current study reported "any" behaviors and 59.0% reported "none," and 14.5% reported engaging in binge eating.
Parents of adolescents had a similar distribution of ethnicity/race. Mothers ranged in age from 24 -65 years (M ϭ 42.5, SD ϭ 7.1) and fathers ranged in age from 20 -89 years (M ϭ 45.3, SD ϭ 7.7). Families had a wide range of household income (e.g., 25.0% making less than $20,000 to 10.2% making over $100,000) and education level (e.g., 27.8% did not graduate high school, 20.8% graduated high school/ obtained GED, 24.8% had some college, 16.9% graduated college, and 9.9% had an advanced degree). Most parents included in this analysis identified as being married (93.1%).
Results

Frequency of Concordance and Discordance
The first aim of the current study was to assess the prevalence of concordance and discordance across family triads (i.e., mother, father, and adolescent) on home environment factors (i.e., parental encouragement of adolescent dieting and family functioning) of potential relevance to adolescent disordered eating behaviors. Adolescents reported on each parent separately with 55.5% and 62.4% of adolescents reporting on mothers and fathers respectively never encouraging dieting. About half of mothers (51.9%) and fathers (48.1%) reported they did not encourage dieting. For parental encouragement of dieting, both concordant combinations (i.e., all three family members endorse that encouragement of dieting does not happen or all three family members endorse it does happen) were similarly prevalent at 27.5% (n ϭ 236), and 27.4% (n ϭ 235), respectively (see Table 1 ).
For family functioning, the most frequent combination was triadic concordance on high family functioning (n ϭ 347, 42.0%) followed by triadic discordance, (i.e., adolescent endorsing low family functioning and both parents endorsing high family functioning; n ϭ 202, 24.5%; see Table 2 ). The least frequent discordant combination was the adolescent endorsing high family functioning and both parents endorsing low family functioning (n ϭ 36, 4.4%).
Concordance, Discordance, and Adolescent Disordered Eating Behaviors
In all analyses, the reference group was family triadic concordance on parent encouragement to diet, where all three family members reported that the parent did not encourage dieting. In concordant family triads where both parents and the adolescent agreed that parental encouragement of dieting was occurring, adolescents were 1.8 times (95% CI [1.2, 2.5]) more likely to engage in unhealthy weight control behaviors (p ϭ .002) and 1.8 times (95% CI [1.0, 3.3]) more likely to engage in binge eating (p ϭ .050) compared to the reference group. When adolescents reported parental encouragement of dieting was not occurring and only one parent reported that it was occurring, adolescents were 1.8 times (95% CI [1.2, 2.7]) more likely to engage in unhealthy weight control Note. "Ϫ" indicates that the individual family member reported that encouragement of dieting to the adolescent does not happen and "ϩ" indicates that the individual family member reported that encouragement of dieting to the adolescent does happen. Additionally, when relative risks ϭ 1.00 it indicates that this is the referent group. Note. "ϩ" indicates high family functioning and "Ϫ" indicates low family functioning. Additionally, when relative risks ϭ 1.00 it indicates that this is the referent group.
behaviors (p ϭ .003) compared to the reference group; however, there was no association between these same concordance levels and binge eating. When the adolescent and one parent reported parental encouragement of dieting was occurring and only one parent reported it was not occurring, adolescents were 1.6 times (95% CI [1.0, 2.4]) more likely to engage in unhealthy weight control behaviors (p ϭ .035) compared to the reference group. In all analyses, the reference group was family triadic concordance on family functioning, where all three family members reported high family functioning. In discordant triads where the adolescent reported lower family functioning and both parents reported high family functioning, adolescents were 1.4 times (95% CI [1.1, 1.9]) more likely to participate in unhealthy weight control behaviors (p ϭ .010) and 1.8 times (95% CI [1.1, 2.9]) more likely to participate in binge eating (p ϭ .020) as compared to the reference group (i.e., all three agree that family functioning is high; see Table 2 ). Additionally, in concordant triads where all three family members reported low family functioning, adolescents were 2.7 times (95% CI [1.5, 4.8]) more likely to engage in binge eating (p ϭ .001) as compared to the reference group.
Discussion
The aim of the current study was to utilize triadic data to examine the association between mother-father-adolescent concordance and discordance on home environment factors (i.e., parental encouragement of dieting, family functioning) and adolescent unhealthy weight control behaviors and binge eating. Overall, our findings were mixed, with some combinations of triadic concordance/discordance on home environment factors being associated with an increased risk of adolescent unhealthy weight control behaviors and binge eating and other triadic combinations not.
Statistically significant findings from the current study both support and extend prior research. For example, when examining concordance/discordance on parental encouragement to diet, adolescents in concordant triads (where all agreed that encouragement of dieting was happening) were more likely to engage in unhealthy weight control behaviors and binge eating compared to adolescents in triads who all agreed that parental encouragement of dieting was not happening. Additionally, adolescents in discordant triads (where at least one or two triad members agreed that encouragement of dieting was happening and the others disagreed) were more likely to engage in unhealthy weight control behaviors. These findings corroborate previous literature showing that parental encouragement of adolescent dieting is associated with increased preoccupation with food (Armstrong & Janicke, 2012 ) and higher disordered eating behaviors (Meesters et al., 2007) in adolescents. These findings also extend prior research by showing that if even one family member believes parental encouragement of dieting is occurring it may increase the risk of adolescent unhealthy weight control behaviors.
The statistically significant findings specific to family functioning emphasize the importance of concordance on high family functioning. For example, mother-father-adolescent triads who agreed that there was high family functioning had adolescents who reported fewer unhealthy weight control behaviors and binge eating as compared to discordant triads where adolescents endorsed low family functioning and both parents endorsed high family functioning. This finding is consistent with previous literature showing that higher family functioning is associated with less disordered eating in adolescents , and lower family functioning is associated with more disturbed eating attitudes and higher levels of body dissatisfaction in adolescents (Blackmer, Searight, & Ratwik, 2011; Kluck, 2008) . Findings from the current study also support Family Systems Theory which indicates that family level behaviors (e.g., triadic concordance or discordance on family functioning) can positively or negatively influence individual level behaviors (e.g., binge eating; Bateson, 1972; von Bertalanffy, 1968) .
While several findings examining the association between triadic concordance and discordance on family and home environment factors and adolescent unhealthy weight control behaviors and binge eating were significant, there were also many findings that were not (see Tables 1 and 2) . Previous studies have shown that there may be multiple influences on adolescent binge eating and unhealthy weight control behaviors; thus, it is important to view findings from the current study as another piece of the puzzle in understanding the complex pic-ture of disordered eating behaviors in adolescents and interpret the current findings cautiously until future research can corroborate findings.
Study strengths and limitations should be considered when interpreting the results of this study. Study strengths include the large, socioeconomically and ethnically/racially diverse, population-based sample and the high response rates. Additionally, the collection of unique independent self-reports of mothers, fathers, and adolescents was another strength of the study. Triadic reporting and analyses has rarely been done in large population-based studies. However, because findings were not consistent across all combinations of triads, findings may also be suggesting that examining the presence or absence of home environmental factor (i.e., encouragement of dieting and family functioning) is also important. Another limitation of the current study was that there were limited survey questions that all three family members answered, which could result in selection bias. Having more survey questions about home environment factors of importance to disordered eating behaviors that all three family members could answer would have potentially allowed for a more complete analysis of home environment variables related to adolescent binge eating and unhealthy weight control behaviors. Additionally, in the current study we were not able to include parent modeling of unhealthy weight control behaviors because they were not measured in a similar way as adolescent unhealthy weight control behaviors, but this would be an important idea for future research. Furthermore, many of the categories of interest, particularly for family functioning, had relatively small numbers limiting the precision of our results. Finally, many of the associations for binge eating were relatively imprecise (i.e., large confidence intervals) and should be interpreted with some caution. Finally, the use of triadic data has limits for external validity, as it does not include family/parental structures outside of mother-father-adolescent.
Utilizing multireport data may be useful for future research in improving the understanding of unhealthy weight control behaviors and binge eating among adolescents in the home environment. For example, findings from the current study suggest that simply having a single member of the family report about home environment factors (i.e., encouragement of dieting, family functioning) may not be enough to fully understand associations with adolescent disordered eating behaviors. There are also clinical implications. Results from the current study suggest that it may be important for practitioners to find ways to promote high family functioning, discourage parental encouragement of dieting, and increase concordance on these factors for parents and adolescents. Improving communication is one way in which increasing concordance may happen; it is important for clinicians to promote open communication among the triad due to the possibility of poor communication reinforcing eating disordered behaviors (Treasure & Schmidt, 2013) . The Maudsley method, a family based treatment for eating disorders, works to improve parental communication and perspective taking and developing balanced caregiving; it is also supportive multifamily member approaches and discourages parental encouragement of dieting (Treasure, Smith, & Crane, 2017) . FamilyBased Treatment may be a way to support parents; Gisladottir, Treasure, and Svavarsdottir (2017) found the therapeutic conversation intervention helpful for caregivers of people with eating disorders (e.g., parents) in providing both education and support.
The current study measured triadic concordance and discordance on home environment factors to examine associations with adolescent disordered eating and binge eating behaviors. Findings indicated that adolescents were at lower risk for unhealthy weight control behaviors and binge eating when mother-fatheradolescent triads were concordant on healthy family factors, however not all findings were consistent. Future research should continue to examine triadic reporting on family factors in home environments to confirm results of this study and to inform family based interventions with adolescents. Additional research should also include other home environment variables that may be risk or protective factors for unhealthy weight control behaviors or binge eating among adolescents (e.g., communication, weight talk/teasing).
